Derivatization of the tricarboxylic acid cycle intermediates and analysis by online solid-phase extraction-liquid chromatography-mass spectrometry with positive-ion electrospray ionization.
The analysis of cellular metabolic processes is of fundamental biological interest. Cellular metabolites, such as the intermediates of the tricarboxylic acid (TCA) cycle, provide essential information about the metabolic state of the cell. Not only is the TCA cycle a key factor in the energy regulation within aerobic cells, it possibly also plays a role in cell signaling. This paper describes a novel derivatization strategy, using the empirically selected N-methyl-2-phenylethanamine as derivatization reagent with a carbodiimide as co-reagent, for the selective derivatization of carboxylic acids, such as the di- and tri-carboxylic acids of the TCA cycle. Optimization of the derivatization protocol is described. This procedure enables analysis of the derivatives using on-line solid-phase extraction and reversed-phase liquid chromatography in combination with sensitive positive-ion electrospray ionization mass spectrometry. The complete procedure, involving the use of core-shell silica column material, allows the rapid analysis of TCA cycle intermediates in sample matrices, here shown for pig heart tissue extracts, with a good linearity over 3-4 orders of magnitude. Detection limits range from 12 to 1000 nM, depending on the analyte.